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DETERIORATION OF ELECTRICAL INSULATION 
OF MAIN MAGNET COILS FROM MAGNET G - 1  

During a r o u t i n e  in spec t ion  of t h e  c o i l s  on magnet G-1 ,  some burning w a s  

no t iced  on t h e  micar ta  i n s u l a t i n g  spacers a t  t h e  up-stream bracke t .  The c o i l s  

were removed. The burned spo t s  were a t  a r e a s  a t  t h e  edges of t h e  mica r t a  

spacers  under end b racke t s  and one s i d e  bracke t ,  ( t h i r d  from t h e  up-stream end 

about t h e  middle of t h e  c o i l  s i d e ) .  

The c o i l s  on magnet G - 1  are of t h e  o r i g i n a l  Nat iona l  Coi l  Company product ion,  

mica t ape  wi th  po lyes t e r  impregnant. This  magnet was i n  a low r a d i t i o n  a rea  u n t i l  

1962. Since then ,  i t  has  been exposed t o  t h e  r a d i a t i o n  from t h e  two t a r g e t s  a t  

F-20. 

A sketch of t h e  c o i l  assembly on t h e  magnet i s  shown i n  Fig.  1. Photographs 

of t h e  burned a r e a s  are shown i n  F igs .  2, 3, 4 ,  5 ,  6 and 7. (The c o i l  numbers 

a r e  shown on Fig. 1.) 

The mica c o i l  i n s u l a t i o n  a t  t h e  burned a r e a s  w a s  nb t  punctured. Coi l  372 

a t  t h e  burned area (using a 1-3/4 in .diameter  e l e c t r o d e )  withstood 6 kV a c  f o r  

15 seconds. Coi l  349 a t  t h e  burned area had t o o  g r e a t  a leaEage cu r ren t  a t  6 kV 

b u t  withstood 3 kV f o r  30 seconds. 

The mica r t a  i n s u l a t i o n  had t h e  appearance of being eroded. Coi l  349 was 

p o s i t i v e  t o  ground and c o i l s  372 and 396 were nega t ive  t o  ground. 

New.coi ls  and micar ta  i n s u l a t i o n  had been put  on t h e  magnet be fo re  t h e  t es t s  

repor ted  h e r e i n  were made. 

i n  a h igh  r a d i a t i o n  a rea .  It was decided,  a f t e r  d i scuss ions  between Messrs. Czaja,  

Gefers ,  G r i s o l i ,  P l o t k i n  and.Rutan t o  use two mica p l a t e s  wi th  a f i l m  of Kapton 

(polyimide) between. The mica s e l e c t e d  was NEMA Grade 9 r i g i d  p l a t e  wi th  inorganic  

bond, This  provides  t h e  high r e s i s t a n c e  of mica t o  r a d i a t i o n  and i o n i z a t i o n  (corona) .  

The Kapton f i l m  has h igh  r a d i a t i o n  r e s i s t a n c e  and has  a high f i r e  r e s i s t a n c e .  

i s  a t r i a l  i n s t a l l a t i o n .  

Changes were being made on magnet G - 1 1  which i s  a l s o  

Th i s  * 



- 2- AGS Div. 
Tech Note 70 

Th i s  new combination w i l l  be  inspec ted  dur ing  shutdowns over  t h e  next  

few years .  

A number of t es t s  f o r  s u r f a c e  and volume i n s u l a t i o n  r e s i s t a n c e  were 

made on t h e  c o i l s .  T e s t s  were a l s o  made a t  h igh  v o l t a g e  both wi th  dc and a c  

p o t e n t i a l s .  These a r e  summarized i n  a supplementary r e p o r t  f o r  record purposes. 

When t e s t i n g  a t  h igh  vo l t age ,  a 1-3/4 in .  diameter  c y l i n d r i c a l  e l e c t r o d e  

wi th  rounded edges was used. I n  a r e a s  where t h e  su r face  r e s i s t a n c e  was lower, 

a spark ing  developed which seemed t o  be under t h e  o u t e r  impregnated g l a s s  t a p e  

of t h e  magnet c o i l s .  These sparks  would burn an i r r e g u l a r  pa th  from t h e  e l ec t rode .  

With t h e  dc  t es te r ,  due t o  i t s  l i m i t e d  ampere r a t i n g ,  u s u a l l y  only  one pa th  was 

burned a t  a time. I f  i t  stopped some d i s t a n c e  ou t ,  a new one would start .  These 

are shown on Figs .  8 and 9. With t h e  a c  t e s t e r , s e v e r a l  pa ths  would burn a t  t h e  

same t i m e .  With both s e t s ,  t h e  vo l t age  had t o  be kept  below t h e  va lue  which 

caused t r i p - o u t  c u r r e n t s  t o  flow. 

An a t t e m p t  w i l l  be  made t o  exp la in  t h e  creepage a c t i o n s  i n  a supplementary 

r e p o r t  which w i l l  a l s o  inc lude  t h e  t e s t  da ta .  

(Note - Color photographs F igs .  2 t o  9 a r e  included only  wi th  t h e  o r i g i n a l  copy 
a v a i l a b l e  a t  t h e  Acce lera tor  Department o f f i c e . )  
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